Introduction
Stroke is a major health problem in the UK. Each year, approximately 110,000 people in England, 11,000 people in Wales and 4,000 people in Northern Ireland have a first or recurrent stroke. Most people survive a first stroke but often have significant morbidity. More than 900,000 people in England are living with the effects of stroke.
Stroke mortality rates in the UK have been falling steadily since the late 1960s. The development of stroke units following the publication of the Stroke Unit Trialists' Collaboration meta-analysis of stroke unit care [1] , and the further reorganisation of services following the advent of thrombolysis, have resulted in further significant improvements in mortality and morbidity from stroke (as documented in the National sentinel stroke audit [2] ). However, the burden of stroke may increase in the future as a consequence of the ageing population.
Despite improvements in mortality and morbidity, people with stroke need access to effective rehabilitation services. Stroke rehabilitation is a multidimensional process, which is designed to facilitate restoration of, or adaptation to the loss of, physiological or psychological function when reversal of the underlying pathological process is incomplete. Rehabilitation aims to enhance functional activities and participation in society and thus improve quality of life.
Key aspects of rehabilitation care include multidisciplinary assessment, identification of functional difficulties and their measurement, treatment planning through goal setting, delivery of interventions which may either effect change or support the person in managing persisting change, and evaluation of effectiveness.
Current guidelines
Clear standards exist for stroke rehabilitation, for instance as described by the 'National clinical guideline for stroke' [3] and reflected in the NICE quality standard and the 'National stroke strategy' [4] . Overall there is little doubt that the rehabilitation approach described by the standards is effective; what individual interventions should take place within this structure is less clear.
Why this guideline was developed
The aim of this Guideline Development Group was to review the structure, processes and interventions currently used in rehabilitation care, and to evaluate whether they improve outcomes for people with stroke. A modified Delphi survey was conducted (see the full guideline for more information) to obtain formal consensus around areas such as service delivery and care planning. This guideline reviews some of the available interventions that can be used in stroke rehabilitation. [1] Stroke Unit Trialists' Collaboration (1997) 
Patient-centred care
This guideline offers evidence-based advice on the care of adults and young people aged 16 years and older who have had a stroke with continuing impairment, activity limitation or participation restriction.
Patients and healthcare professionals have rights and responsibilities as set out in the NHS Constitution for England -all NICE guidance is written to reflect these. Treatment and care should take into account individual needs and preferences. Patients should have the opportunity to make informed decisions about their care and treatment, in partnership with their healthcare professionals. If the patient is under 16, their family or carers should also be given information and support to help the child or young person to make decisions about their treatment.
Healthcare professionals should follow the Department of Health's advice on consent. If someone does not have capacity to make decisions, healthcare professionals should follow the code of practice that accompanies the Mental Capacity Act and the supplementary code of practice on deprivation of liberty safeguards. In Wales, healthcare professionals should follow advice on consent from the Welsh Government.
NICE has produced guidance on the components of good patient experience in adult NHS services. All healthcare professionals should follow the recommendations in Patient experience in adult NHS services.
If the patient agrees, families and carers should have the opportunity to be involved in decisions about treatment and care. Families and carers should also be given the information and support they need.
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Terms used in this guideline
Aphasia Loss or impairment of the ability to use and comprehend language, usually resulting from brain damage.
Apraxia (of speech) Difficulty in initiating and executing the voluntary movement needed to produce speech when there is no weakness of speech muscles. It may cause difficulty producing the correct speech or changes in the rhythm or rate of speaking.
Assessment A detailed process which aims to define the nature and impact of an impairment and devise a treatment plan.
Dysarthria Difficulty in articulating words.
Dysphagia Difficulty in swallowing.
Dyspraxia Difficulty in planning and executing movement.
Early supported discharge A service for people after stroke which allows transfer of care from an inpatient environment to a primary care setting to continue rehabilitation, at the same level of intensity and expertise that they would have received in the inpatient setting.
Hemianopia Blindness in one half of the visual field of one or both eyes.
Neglect An inability to orient towards and attend to stimuli, including body parts, on the side of the body affected by the stroke.
Orthosis A device that supports or corrects the function of a limb or the torso.
Screening A process of identifying people with particular impairments. People can then be offered information, further assessment and appropriate treatment. Screening may be performed as a precursor to more detailed assessment.
Stroke rehabilitation service A stroke service designed to deliver stroke rehabilitation either in hospital or in the community.
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Stroke unit An environment in which multidisciplinary stroke teams deliver stroke care in a dedicated ward which has a bed area, dining area, gym, and access to assessment kitchens.
Key priorities for implementation
The following recommendations have been identified as priorities for implementation.
Stroke units
People with disability after stroke should receive rehabilitation in a dedicated stroke inpatient unit and subsequently from a specialist stroke team within the community. 
The core multidisciplinary stroke team
Health and social care interface
Health and social care professionals should work collaboratively to ensure a social care assessment is carried out promptly, where needed, before the person with stroke is transferred from hospital to the community. 
Transfer of care from hospital to community
Offer early supported discharge to people with stroke who are able to transfer from bed to chair independently or with assistance, as long as a safe and secure environment can be provided.
Setting goals for rehabilitation
Ensure that goal-setting meetings during stroke rehabilitation:
are timetabled into the working week involve the person with stroke and, where appropriate, their family or carer in the discussion.
Intensity of stroke rehabilitation
Offer initially at least 45 minutes of each relevant stroke rehabilitation therapy for a minimum of 5 days per week to people who have the ability to participate, and where functional goals can be achieved. If more rehabilitation is needed at a later stage, tailor the intensity to the person's needs at that time [5] .
Cognitive functioning
Screen people after stroke for cognitive deficits. Where a cognitive deficit is identified, carry out a detailed assessment using valid, reliable and responsive tools before designing a treatment programme.
Emotional functioning
Assess emotional functioning in the context of cognitive difficulties in people after stroke.
Any intervention chosen should take into consideration the type or complexity of the person's neuropsychological presentation and relevant personal history.
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Swallowing
Offer swallowing therapy at least 3 times a week to people with dysphagia after stroke who are able to participate, for as long as they continue to make functional gains. Swallowing therapy could include compensatory strategies, exercises and postural advice.
Return to work
Return-to-work issues should be identified as soon as possible after the person's stroke, reviewed regularly and managed actively. Active management should include:
identifying the physical, cognitive, communication and psychological demands of the job (for example, multi-tasking by answering emails and telephone calls in a busy office) identifying any impairments on work performance (for example, physical limitations, anxiety, fatigue preventing attendance for a full day at work, cognitive impairments preventing multi-tasking, and communication deficits) tailoring an intervention (for example, teaching strategies to support multi-tasking or memory difficulties, teaching the use of voice-activated software for people with difficulty typing, and delivery of work simulations) educating about the Equality Act 2010 and support available (for example, an access to work scheme) workplace visits and liaison with employers to establish reasonable accommodations, such as provision of equipment and graded return to work.
Long-term health and social support
Review the health and social care needs of people after stroke and the needs of their carers at 6 months and annually thereafter. These reviews should cover participation and community roles to ensure that people's goals are addressed. [5] Intensity of therapy for dysphagia, provided as part of speech and language therapy, is addressed in recommendation 1.7.2.
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Recommendations
The following guidance is based on the best available evidence. The full guideline gives details of the methods and the evidence used to develop the guidance.
The wording used in the recommendations in this guideline denotes the certainty with which the recommendation is made (the strength of the recommendation). See About this guideline for details.
Organising health and social care for people needing rehabilitation after stroke
Stroke units
People with disability after stroke should receive rehabilitation in a dedicated stroke inpatient unit and subsequently from a specialist stroke team within the community. with a copy provided to the person with stroke.
1.1.7
Offer training in care (for example, in moving and handling and helping with dressing) to family members or carers who are willing and able to be involved in supporting the person after their stroke.
Review family members' and carers' training and support needs regularly (as a minimum at the person's 6-month and annual reviews), acknowledging that these needs may change over time.
Transfer of care from hospital to community 1.1.8 Offer early supported discharge to people with stroke who are able to transfer from bed to chair independently or with assistance, as long as a safe and secure environment can be provided.
1.1.9
Early supported discharge should be part of a skilled stroke rehabilitation service and should consist of the same intensity of therapy and range of multidisciplinary skills available in hospital. It should not result in a delay in delivery of care. homes receive assessment and treatment from stroke rehabilitation and social care services to the same standards as they would receive in their own homes.
1.1.15 Local health and social care providers should have standard operating procedures to ensure the safe transfer and long-term care of people after stroke, including those in care homes. This should include timely exchange of information between different providers using local protocols.
1.1.16 After transfer of care from hospital, people with disabilities after stroke (including people in care homes) should be followed up within 72 hours by the specialist stroke rehabilitation team for assessment of patient-identified needs and the development of shared management plans.
1.1.17 Provide advice on prescribed medications for people after stroke in line with recommendations in Medicines adherence (NICE clinical guideline 76). are meaningful and relevant to them focus on activity and participation are challenging but achievable include both short-term and long-term elements.
Planning and delivering stroke rehabilitation
1.2.9
1.2.10 Ensure that during goal-setting meetings, people with stroke are provided with:
an explanation of the goal-setting process the information they need in a format that is accessible to them the support they need to make decisions and take an active part in setting goals. Review information needs at the person's 6-month and annual stroke reviews and at the start and completion of any intervention period.
1.3.4 NICE has produced guidance on the components of good patient experience in adult NHS services. Follow the recommendations in Patient experience in adult NHS services (NICE clinical guidance 138) [7] .
Cognitive functioning
1.4.1 Screen people after stroke for cognitive deficits. Where a cognitive deficit is identified, carry out a detailed assessment using valid, reliable and responsive tools before designing a treatment programme.
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1.4.2
Provide education and support for people with stroke and their families and carers to help them understand the extent and impact of cognitive deficits after stroke, recognising that these may vary over time and in different settings.
Visual neglect
1.4.3 Assess the effect of visual neglect after stroke on functional tasks such as mobility, dressing, eating and using a wheelchair, using standardised assessments and behavioural observation.
1.4.4
Use interventions for visual neglect after stroke that focus on the relevant functional tasks, taking into account the underlying impairment. For example:
interventions to help people scan to the neglected side, such as brightly coloured lines or highlighter on the edge of the page alerting techniques such as auditory cues repetitive task performance such as dressing altering the perceptual input using prism glasses.
Memory function
1.4.5 Assess memory and other relevant domains of cognitive functioning (such as executive functions) in people after stroke, particularly where impairments in memory affect everyday activity.
1.4.6
Use interventions for memory and cognitive functions after stroke that focus on the relevant functional tasks, taking into account the underlying impairment. 
Attention function
1.4.7 Assess attention and cognitive functions in people after stroke using standardised assessments. Use behavioural observation to evaluate the impact of the impairment on functional tasks.
1.4.8
Consider attention training for people with attention deficits after stroke.
1.4.9
Use interventions for attention and cognitive functions after stroke that focus on the relevant functional tasks. For example, use generic techniques such as managing the environment and providing prompts relevant to the functional task.
Emotional functioning
1.5.1 Assess emotional functioning in the context of cognitive difficulties in people after stroke. Any intervention chosen should take into consideration the type or complexity of the person's neuropsychological presentation and relevant personal history.
1.5.2
Support and educate people after stroke and their families and carers, in relation to emotional adjustment to stroke, recognising that psychological needs may change over time and in different settings.
1.5.3
When new or persisting emotional difficulties are identified at the person's 6-month or annual stroke reviews, refer them to appropriate services for detailed assessment and treatment. 
Strength training
1.9.4 Consider strength training for people with muscle weakness after stroke. This could include progressive strength building through increasing repetitions of body weight activities (for example, sit-to-stand repetitions), weights (for example, progressive resistance exercise), or resistance exercise on machines such as stationary cycles.
Fitness training
1.9.5 Encourage people to participate in physical activity after stroke.
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Assess people who are able to walk and are medically stable after their stroke for cardiorespiratory and resistance training appropriate to their individual goals.
1.9.7 Cardiorespiratory and resistance training for people with stroke should be started by a physiotherapist with the aim that the person continues the programme independently based on the physiotherapist's instructions (see recommendation 1.9.8).
1.9.8 For people with stroke who are continuing an exercise programme independently, physiotherapists should supply any necessary information about interventions and adaptations so that where the person is using an exercise provider, the provider can ensure their programme is safe and tailored to their needs and goals. This information may take the form of written instructions, telephone conversations or a joint visit with the provider and the person with stroke, depending on the needs and abilities of the exercise provider and the person with stroke.
1.9.9
Tell people who are participating in fitness activities after stroke about common potential problems, such as shoulder pain, and advise them to seek advice from their GP or therapist if these occur.
Hand and arm therapies -orthoses for the upper limb 1.9.10 Do not routinely offer wrist and hand splints to people with upper limb weakness after stroke. increase comfort (for example, using a sheepskin palm protector to keep fingernails away from the palm of the hand).
1.9.12 Where wrist and hand splints are used in people after stroke, they should be assessed and fitted by appropriately trained healthcare professionals and a review plan should be established.
1.9.13 Teach the person with stroke and their family or carer how to put the splint on and take it off, care for the splint and monitor for signs of redness and skin breakdown. Provide a point of contact for the person if concerned.
Electrical stimulation: upper limb 1.9.14 Do not routinely offer people with stroke electrical stimulation for their hand and arm.
1.9.15 Consider a trial of electrical stimulation in people who have evidence of muscle contraction after stroke but cannot move their arm against resistance. Repetitive task training 1.9.23 Offer people repetitive task training after stroke on a range of tasks for upper limb weakness (such as reaching, grasping, pointing, moving and manipulating objects in functional tasks) and lower limb weakness (such as sit-to-stand transfers, walking and using stairs).
Walking therapies: treadmill with or without body weight support 1.9.24 Offer walking training to people after stroke who are able to walk, with or without assistance, to help them build endurance and move more quickly.
1.9.25 Consider treadmill training, with or without body weight support, as one option of walking training for people after stroke who are able to walk with or without assistance.
Electromechanical gait training 1.9.26 Offer electromechanical gait training to people after stroke only in the context of a research study.
Ankle-foot orthoses 1.10 Self-care
1.10.1 Provide occupational therapy for people after stroke who are likely to benefit, to address difficulties with personal activities of daily living. Therapy may consist of restorative or compensatory strategies.
Restorative strategies may include:
encouraging people with neglect to attend to the neglected side encouraging people with arm weakness to incorporate both arms establishing a dressing routine for people with difficulties such as poor concentration, neglect or dyspraxia which make dressing problematic.
Compensatory strategies may include:
teaching people to dress one-handed [6]
Intensity of therapy for dysphagia, provided as part of speech and language therapy, is addressed in recommendation 1.7.2.
[7]
For recommendations on continuity of care and relationships see section 1.4 and for recommendations on enabling patients to actively participate in their care see section 1.5.
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Research recommendations
The Guideline Development Group has made the following recommendations for research, based on its review of evidence, to improve NICE guidance and patient care in the future.
Upper limb electrical stimulation
What is the clinical and cost effectiveness of electrical stimulation (ES) as an adjunct to rehabilitation to improve hand and arm function in people after stroke, from early rehabilitation through to use in the community?
Why this is important
After stroke an estimated 30-70% of people have reduced or no use of one arm and hand. ES has long been thought to be a possible useful adjunct to rehabilitation to improve arm and hand function. ES is believed to enhance the training effect of active, task-specific and strengthening rehabilitation programmes. However, the evidence to date does not inform clinicians or people with stroke whether ES will be an effective addition to rehabilitation for them. A linked-series of studies are needed to:
1. Identify the dose, practice parameters and rehabilitation programme content needed to effect change in hand and arm function with ES.
2. Characterise the clinical profiles of people who will benefit from ES in early, middle and late stages of the stroke pathway.
The primary outcome measure should be the person's assessment of improvement in function.
Secondary outcomes should include measures of impairment, function and quality of life and these should reflect people with low-, middle-and high-functioning upper limbs. 
Intensive rehabilitation after stroke
Why this is important
Rehabilitation aims to maximise activity and participation and minimise distress for people with stroke and their families and carers. The physical and mental capacity to participate in rehabilitation possessed by people with stroke varies widely. Some people who are unwell may not be able to participate at all, whereas others may be able to tolerate 6 hours of therapy a day.
The potential long-term cost benefits of even small changes in function may be significant.
Evidence suggests that increasing rehabilitation intensity early after stroke results in improved outcomes, but the evidence for this is not robust. Previous studies comparing different levels of intensity have used rehabilitation inputs that are lower than the current levels recommended by the NICE stroke quality standard.
If it were shown that increasing the intensity of rehabilitation in people who are able to participate results in functional and cost benefits, stroke rehabilitation services and funding tariffs should be reviewed.
Neuropsychological therapies
Which cognitive and which emotional interventions provide better outcomes for identified subgroups of people with stroke and their families and carers at different stages of the stroke pathway?
Why this is important
There are many well-established studies showing that mood disorders such as depression and anxiety occur frequently after stroke and may occur at any point along the rehabilitation pathway, causing distress to people with stroke and their families and carers and adversely affecting outcomes.
Cognitive and communication impairments interact with mood and often compound difficulties by compromising people's abilities to participate in standard evidence-based psychological therapies. The need for psychological input for people with stroke is well recognised (for example, by the 'National service framework for long-term neurological conditions'). However, the literature does not provide robust evidence about which psychological interventions will be most effective for different subgroups of people.
Shoulder pain
Which people with a weak arm after stroke are at risk of developing shoulder pain? What management strategies are effective in the prevention or management of shoulder pain of different aetiologies?
Why this is important
Shoulder pain after stroke is a common problem, with some prevalence estimates as high as 84%. Onset has been reported to occur from 2 weeks to several months after the stroke.
Most experts agree that prevention of shoulder pain after stroke is an important goal and should be prioritised as an aim of rehabilitation from the first day after a stroke. However, the means of preventing hemiplegic shoulder pain (HSP) is not universally agreed. This may be due, in part, to the large array of identified causes of HSP. The methods and processes for developing NICE clinical guidelines are described in The guidelines manual.
Related NICE guidance
Further information is available on the NICE website. 
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